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IN THE CLAIMS: 

1 . (currently amended) A method for providing congestion control in a 
communications network, the method comprising the steps of: 

(a) transmitting a plurality of serial data transmission from a source node to a 
destination node; 

(b) determining whether a congestion occurs in said network; 

(c) determining a bandwidth capacity of said network; 

(d) adjusting a sender rate at which said source is currently transmitting the data 
according to a first pr e determin e d criterion function of the determined bandwidth capacity 
if no congestion occurs; and, 

(e) adjusting said sender rate of said source node according to a second 
pred e t e rmined crit e rion f unction if congestion occurs. 

2. (currently amended) The method of claim 1 , wherein said adjusting step 

(d) according to said first pr e determined criterion function includes increasing the number 
of packets transmitted by said source node. 

3. (currently amended) The method of claim 1, wherein said adjusting step 

(e) according to said second pred e t e rmin e d crit e rion function includes decreasing the 
number of packets transmitted by said source node. 



4. (currently amended) The method of claim 1, wherein said adjusting step 
(d) according to said first predet e rmined crit e rion function comprises the steps of: 
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increasing said sender rate non-linearly by a sp e cified amount at which said sourc e 
node is currently transmitting th e data ; and, 

returning said sender rate to a linear rate when a predetermined percentage of 
said bandwidth is utilized within said network. 



5. (currently amended) The method of claim 1, wherein said second function 
varies with said determined bandwidth capacity adj listing step ( e ) according to said 
second pred e termined criterion compris e s the st e p of decreasing said sender rate by a 
specifi e d amount at which said source nod e is currently transmitting th e data . 

6. (currently amended) The method of claim 1, wherein the step (e) further 
comprises, in calculating said second function, calculating said sender rate raised to a 
power exceeding unity any adjustment of said sender rate op e rates to e stablish a 
maximum data transmission rate and constant pack e t loss . 

7. (currently amended) The method of claim 1 , wherein the step (d) further 
comprises, in calculating said first function, calculating said sender rate raised to a power 
exceeding unity any said pred e t e rmin e d crit e rion of said adjusting st e p provides faster 
converg e nc e to a stable operation . 

8. (original) The method of claim 1, wherein said data flow from said source 
node is simultaneously transmitted to multiple destination nodes, and said bandwidth 
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capacity is determined for each said data flow transmitted to each of said multiple 
destination nodes. 

9. (currently amended) A method for providing congestion control in a 
communications network, the method comprising the steps of: 

(a) transmitting a plurality of serial data transmission from a source node to a 
destination node; 

(b) monitoring a sending rate at which said source node is currently transmitting 
data to said network and a current rate at which said destination node is currently 
receiving data to determine whether a congestion state occurs; and, 

if a congestion state occurs, d e creasing said sender rate of said source node according to a 
first pr e d e t e rmin e d crit e rion if cong e stion occurs; 

(c) if no congestion state occurs, determining the bandwidth capacity of said 
network-; and T 

increasing said sender rate of said source node according to a first second 

pr e d e t e rmin e d function of the determined bandwidth capacity crit e rion if no congestion 
occurs ; and, 

(d) if a congestion state occurs, decreasing said sender rate of said source node 

according to a second function . 

10. (currently amended) The method of claim 9, wherein said second function 
varies with said determined bandwidth capacity d e cr e asing step according to said first 
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pred e t e rmined crit e rion comprises th e st e p of d e creasing said s e nd e r rat e by a sp e cifi e d 
amount at which said source node is curr e ntly transmitting th e data . 

1 1 . (currently amended) The method of claim 9, wherein said increasing step 
according to said second pred e t e rmin e d crit e rion function comprises the steps of: 

increasing said sender rate non-linearly bv a specifi e d amount at which said sovirce 
nod e is currently transmitting the data ; and, 

returning said sender rate to a linear rate when a predetermined percentage of 
said bandwidth is utilized within said network. 



12. (currently amended) The method of claim 9, wherein said decreasing 
further comprises, in calculating said second function, calculating said sender rate raised 
to a power exceeding unity incr e as e and d e cr e ase of said s e nder rat e operat e s to establi s h 
a maximum data transmission rate and constant packet loss . 

13. (currently amended) The method of claim 9, wherein said increasing 
further comprises, in calculating said first function, calculating said sender rate raised to a 
power exceeding unity first and s e cond pr e det e rmin e d crit e ria of said increasing and 
d e cr e asing st e ps provid e faster conv e rgence to a stabl e operation . 

14. (original) The method of claim 9, wherein said data flow from said source 
node is simultaneously transmitted to multiple destination nodes, and said bandwidth 
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capacity is determined for each said data flow transmitted to each of said multiple 
destination nodes. 

15. (original) The method of claim 9, wherein a congestion state occurs if the 
rate permitted by said destination node exceeds the capacity of said source node. 

16. (original) The method of claim 9, wherein said steps of increasing and 
decreasing said sender rate above and below an operating point for said network provide 
a maximum throughput at minimum delay time. 

17. (currently amended) The method of claim 9, wherein the step of 
decreasing said sender rate ( f D (xj ) ) according to said fetsecond pr e det e rmined 
crit e rio n function includes calculating the equations is d e t e rmin e d according to the 
following equation : 

x i+ i =Xj - Px 1 and p = 1 / mC M , 

wherein Xj+i represents thea next sending rate of data; Xj represents saidthe 
current sending rate during cycle i; C represents the determined bandwidth capacity of 
said network, 1 represents a constant value greater than one; and, the value m ranges 
between 2 < m < 8. 

18. (currently amended) The method of claim 9, wherein the step of 
decreasing said sender rate according to said second first predetermined crit e rion function 
includes calculating the equations is det e rmin e d according to the following e quation : 
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Xj+i = Xj + ax 



-k 



and 



C 



k+i 



a = 



D 



wherein Xj+i represents tfeea next sending rate of data; Xj represents saklthe 
current sending rate during cycle i; C represents the determined bandwidth capacity of 
said network, k represents a constant value less than negative one; and, the value D 
ranges between 5< D < 20. 

19. (currently amended) A system for providing congestion control in a 
communications network by adjusting a sender rate between at least one sender node and 
destination node, comprising: 

means for transmitting a plurality of data transmission from said source node to 
said destination node; 

means for determining a bandwidth capacity of said network; 

means for generating congestion feedback information based on the determined 
bandwidth capacity of said network to determine a congestion state; and, 

means for adjusting said sender rate at which said source node is currently 
transmitting the data based on said congestion feedback information^-and the adjusted 
rate being a function of said determined bandwidth capacity of said network. 
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20. (currently amended) The system of claim 19, further comprising means for 
utilizing said congestion feedback information to determine athe congestion state in said 
network. 

21 . (original) The system of claim 19, wherein said generating means 
comprise means for monitoring said sending rate at which said source node is currently 
transmitting data to said network and a current rate at which said destination node is 
currently receiving data to generate said congestion control information. 

22. (currently amended) Th e s yst e m of claim 19 A system for providing 
congestion control in a communications network by adjusting a sender rate between at 
least one sender node and destination node, comprising: 

means for transmitting a plurality of data transmission from said source node to 

said destination node; 

means for determining a bandwidth capacity of said network; 

means for generating congestion feedback information based on the bandwidth 
capacity of said network to determine a congestion state; and, 

means for adjusting said sender rate at which said source node is currently 
transmitting the data based on said congestion feedback information, the bandwidth 
capacity of said network , wherein, if no congestion occurs, said adjusting means increase 
the number of packets transmitted by said source node at a first rate and at a second rate 
if a predetermined range of the bandwidth capacity of said network is utilized. 
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23. (original) The system of claim 19, wherein said adjusting means decrease 
the number of packets transmitted by said source node at a predetermined rate if 
congestion occurs. 

24. (currently amended) The system of claim 19, wherein said adjusting 
means includes calculating, in evaluating said function, said sender rate raised to a power 
exceeding unity op e rate to e stablish a maximum data transmis s ion rat e and constant 
packet loss . 

25. (original) The system of claim 19, wherein said congestion feedback 
information is provided by at least one of said source node and said destination node. 

26. (currently amended) A system for providing a congestion control in a 
communications network by adjusting the sender rate between a sender node and a 
destination node, comprising: 

a memory for storing a computer-readable code; and, 

a processor operatively coupled to said memory, said processor configured to: 

(a) transmit a plurality of serial data transmissions from said source node to said 
destination node; 

(b) determine whether a congestion state occurs in said network; 

(c) determine a bandwidth capacity of said network; 
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(d) adjust said sender rate at which said source node is currently transmitting the 
data according to a first predetermin e d criterion function of the determined bandwidth 
capaci ty if no congestion occurs; and, 

(e) adjust said sender rate of said source node according to a second 
predetermined criterion function if congestion occurs. 

27. (currently amended) The system of claim 26, wherein said adjusting step 

(d) according to said first predetermin e d criterion function includes increasing the number 
of packets transmitted by said source node. 

28. (currently amended) The system of claim 26, wherein said adjusting step 

(e) according to said second pred e termined crit e rio n function includes decreasing the 
number of packets transmitted by said source node. 

29. (currently amended) The system of claim 26, wherein said adjusting step 
(d) according to said first predet e rmin e d crit e rion function comprises the steps of: 

increasing said sender rate non-linearly by a sp e cifi e d amount at which said sourc e 
nod e is curr e ntly transmitting the data ; and, 

returning said sender rate to a linear rate when a predetermined percentage of 
said bandwidth is utilized within said network. 



30. (currently amended) The system of claim 26, wherein said adjusting step 
(e) according to said second function varies with said determined bandwidth 
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capacity prodotormin e d crit e ria comprises the st e p of d e cr e asing said send e r rat e by a 
specified amount at which said source node is currently transmitting the data . 

3 1 . (currently amended) The system of claim 26, wherein the step (e) further 
comprises calculating, in calculating said second function, said sender rate raised to a 
power exceeding unity any adjustm e nt of said s e nder rat e operates to establish a 
maximum data transmission rate and constant pack e t loss . 

32. (currently amended) The system of claim 26, wherein the step (d) further 
comprises calculating, in calculating said first function, said sender rate raised to a power 
exceeding unity any said pred e termined criterion of said adjusting step provides fast e r 
converg e nc e to a stabl e op e ration . 

33. (currently amended) A machine-readable medium having stored thereon 
data representing sequences of instructions, and the sequences of instructions which, 
when executed by a processor, cause the processor to: 

transmit a plurality of serial data transmissions from a source node to a 
destination node; 

monitor a sending rate at which said source node is currently transmitting data to 
said network and a current rate at which said destination node is currently receiving data 
to determine whether a congestion state occurs; 

if a cong e stion state occurs, d e cr e as e said send e r rat e of said sourc e node according to a 
first pr e determined criterion if cong e stion occurs; 
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(c) if no congestion state occurs, determine the bandwidth capacity of said 

network^ and T 

jncrease said sender rate of said source node according to a s e cond pr e d e t e rmin e d 

criterion first function of the determined bandwidth capacitv if no cong e stion occur s; and, 

(d) if a congestion state occurs, decrease said sender rate of said source node 

according to a second function . 

34. (original) The machine-readable medium of claim 33, wherein said 
increase and decrease of said sender rate operate to establish a maximum data 
transmission rate and constant packet loss. 

35. (currently amended) The machine-readable medium of claim 33, wherein 
saidthe decreasing further comprises, in calculating said second function, calculating said 
sender rate raised to a power exceeding unity first and second predetermined criteria of 
said increasing and d e cr e asing st e ps provid e fast e r conv e rg e nce to a stabl e operation . 

36. (original) The machine-readable medium of claim 33, wherein said data 
flow from said source node is simultaneously transmitted to multiple destination nodes, 
and said bandwidth capacity is determined for each said data flow transmitted to each of 
said multiple destination nodes. 

37. (currently amended) The machine-readable medium of claim 33, wherein 
the increasing further comprises, in calculating said first function, calculating said sender 
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rate raised to a power exceeding unitv s aid steps of incr e asing and d e creasing said send e r 
rate above and below an operating point for said network provide a maximum throughput 
at minimum d e lay tim e. 

38. (currently amended) The machine-readable medium of claim 33, wherein 
the step of decreasing said sender rate ( f D (Xj ) ) according to said first pred e t e rmin e d 
crit e rion second function includes calculating the equations is determined according to th e 
following equation : 



xh-i =Xi - px 1 and 0=1/ mC 1 



wherein Xj+i represents thea next sending rate of data; Xj represents saktthe 
current sending rate during cycle i; C represents the determined bandwidth capacity of 
said network, 1 represents a constant value greater than one; and, the value m ranges 
between 2 < m < 8. 

39. (currently amended) The machine-readable medium of claim 33, wherein 
the step of decreasing said sender rate according to said second predet e rmined 
criterion first function includes calculating the equation is determined according to th e 
following e quation : 

xj+i = Xj + ax" k and 
c k+l 



13 



Amendment 

Serial No. 09/923,868 



Docket No.US010359 



wherein Xi+i represents thea next sending rate of data; Xj represents smdthe 
current sending rate during cycle i; C represents the determined bandwidth capacity of 
said network, k represents a constant value less than negative one; and, the value D 
ranges between 5< D < 20. 

40. (new) A congestion controller disposed at a source node for a network, 
said source node being configured for currently transmitting the data toward a destination 
node at a sender rate that is controlled by said controller, and that is dictated by a first 
function of a currently determined bandwidth capacity of said network if it is determined 
that no congestion is occurring in said network, said controller being configured for 
adjusting a rate for currently transmitting said data toward said destination node 
according to a second function if the determination is that congestion is occurring in said 
network. 
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